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(54) Electrical connector having a Bnkage connecting cap with a connector housing 



(57) An electrical connector having a cap rotatat)le 
by a link mechanism, there are a connector housing, a 
first Wnk having a symmetrical structure of both sides of 
the connector housing and pivoted at the connector 
housing, a second fink having a symmetrica] structure of 
both sides of the connector housing and pivoted at the 
first UnK acap pivoted at the second link, asealing mem- 
bBT installed at circumference of the cap or a corviector 
on the connector housing, and wherein at least one of 
the first Wnk and the second link *s made of a one piece 
member. The cap is fitted toatap of the connecta hous- 
ing, and covers the connector to lead into a waterproof 
state. When an operator pushes up a handle of the sec- 
ond Rnl< by hts finger, the first link and the second link 
rotate. Then the cap lakes off from the top of the connec- 
tor housing, and so the connector is ready for electrical 
connection. Further, when the operator pushesdown the 
handle of the second Gnk tyy lus finger, the first Onk and 
the second Mc rotate nme. The cap fits to a txAtom of 
the connector housing finally. 




FIG. 1 
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Description 

BACKGROUND OF THE INVENTON: 

This invention relates to an «toctrical connector hav- 
ing a cap for removably closing an opening of a connec- 
tor housing and. in particular, to such an electrical 
connector having a connection of the cap to the connec- 
tor housing. 

An electrical connector such as a water-proof type 
comprises a connector housing having connecting com- 
ponents therein and an opening for connectmg with a 
mating connector therethrough and a cap for closing the 
opening when the connector is not used. 

In a conventional electrical connector of the type 
described, the connector housing and the cap are com- 
pletely separate each other, or flie cap is tied to the con- 
nector housing with string. \ 

It should, however. k>e nded that the conventional 
electrical connector has a defiecGve structure. Because 
the cap is often lost or an ote^attle. when the cap 
off from the connector housing. This renders the conven- 
tional electrical connector unreiatsle, difficult in treat- 
ment, and insuff idertt in sealirv between the connector 
housing and the cap. 

SUMMARY OF THE INVEfiTION: 

It is consequently an object of this invention to pro- 
vide an electrical connector having a simple connection 
mechanism between a connector housing and a cap for 

enabling the cap opening and closing by operation of the 
mechanism. 

It is still another object to provide the electrical con- 
nector where sealing is established between the connec- 
tor housing and the cap. in addition to the above- 
described ot^ect 

Other objects of this invenfion win become dear as 
the description proceeds. 

Accading to this invention. ih»e is provided an elec- 
trical connector comprising a connector housing with an 
opening for connecting a mating connector therethrough 
and a cap for closing the operfb^, which cooprises a 
pair of f irst links pivotafly mounted onto an outer surfece 
of the connector housing at opposite positions by a pair 
of first pivotal connections, respectively, the first pivotal 
connections coexisting on a lineparanel with a plane of 
the opening, and a pair of second linte pivotally con- 
nected to the first links by a pan^ of second pivotal con- 
nections, respectively, the second pivotal connections 
being a first distance from the fist pivotal connections 
along the fret links, tiie second inks being pivotafly con- 
nected to an outer side surface of the cap at opposite 
positions ttiereof by a pair of tiwJ pivotal connections, 
r espectively. th e third pivotal connections being a second 
distance from tie second pivotal connections along the 
second links, the second distance being larger than the 
first distance, the frst distance and the second distance 
being d^ermtned so ttiat the capoomes mto atight con- 



tact withan edge of ttie opening of the connector housing 
when flie first pivotal connections is brought onto the 
second distance between the second pivotal connec- 
tions and the third pivotal connections by rotation of the 

5 first Grte around the first pivotal connectkMis. while the 
cap canbe rotated on the first pivotal connections around 
the connector housing at a state where the second piv- 
otal connections are maintained on a distance t>etween 
the first pwotal connections and the third pivotal connec- 

10 lions allBr rotation of the second pivotal connections 
around tie first pivotal connections. 

Tlie electrical connector may further oonprise elas- 
tic seafng means for provicSng a seeled condition 
between the connector housing and tiie cap when the 

IS cap closes the opening of ttie connector housing, and a 

pair of 5lopper means tw restricting rotation of the first 
finks abort the fiiTBt pivotal correction when tiie second 
pivotal connections rotate around the fiist pivotal cpn- 
nectkmsin a predetenrtned drecfa'on to bring tiie cap to 

so dose the opening and pass remote positfans where the 
secondpivotal connections are remoiiBi fi^ 
at the maximum, wh^eby the sealed condition is main- 
tained «iwn the first links are restricted from rotating in 
the predstemiined direction. whQe elasticity of tiie elastic 

25 sealing means causes a force' f6r rotating the first linte 
through the second pivotal connections In the predeter- 
mined dvection around the first pivotal connections. 

In the electrical connector, tiie stopper means m^ 
be provided on ttie second links. 

30 bi the electrical connector, ttie stopper means msy 

be provided on ttie outer surface of tfie connector hous- 
ing. 

fci ttie electrical connector, at least one pair of ttie 
pair of first finks and ttie pair of second links may have a 

35 oonnecirig arm whfch joins paired Bnte to each ottier to 
forni a one piece member, ttie connecting arm having a 
shape and dimensfon so tfiat ttie connecting arm can 
rota te arou nd ttie connector housing tpgettier wltti ttie 
cap rotation around ttie connector houslr^ on ttie first 

^ pivotal connections. 

The electrical connector may further comprise guide 
means fiMBtfly mounted on ttie outer surface of ttie con- 
nector housing, ttie connecting ann having guide 
grooves engaging witti ttie guide means so tfiat ttie con- 

45 necting ann is guWed for opening and dosrr^ operation 
of the CQpL 

BRIEF DESCRIPTION OF THE DRAWINGS: 



so 



Fig. 1 is an expkxled perspective view of an electti- 
cal connector having a cap accortfing to a first 
embodbnent of ttiis invention: 

Rg.2isapartialfront view of ttie electricaloonnector 
of Fig. 1: 

Fig. 3 is a sectional view aiustrative of ttie electrical 
connector of Fig. l.takenatengafineArAinRg. 2; 
Fig. 4 is a perspective view of ttie electrical connec- 
tor of Hg. I.witti the cap closing ttie comector for 
waterproof: 
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Rg. 5 is a perspective view of the electrical connec- 
tor of F^. 1 having the cap being rotataUe around 
the connector by a link mechanism; 
Rg. 6 is aperspective view of the electrical connec- 
tor with the cap being moved to the bottom of the 
connector 

Rg. 7 shows relative states of a connector housing, 
a sealing member, a fvst link, and a second link of 
the electrical connector of Rg. 1. as the cap rotates 
by the Gnk mechanism around the connector; 
Rg. 8 is a front view of an electrical connector having 
a cap according to a second embocfiment of this 
invention with the cap being rotated: 
Rg. 9 is a front view of the electrical connector of 
Rg. 8 with the cap being Just befdre ctosing condi- 
tion; 

Rg. lOtsafront viewof the electrical connector of 
Rg: 8 with the cap being ck)sed; ... :^ . 
Rg. 11 is a frorit view of the electrical connector of 
Rg. 8 with the cap being opened and moved to the 
bottom of the connector: , . . , , . 
Rg; 12 l8afit)m viewof an electrical oohhi^^ 
Ing a cap according Id a third enrtediment of this 
inventi'dn; 

Rg. 13 is a front view of the electrical connector of 
Rg. ^Z immediately after the cap starts to open: 
Rg. 14 is a front view of the electrical connector of 
Rg. 12^ illustrating first links and second Onks 
extended at the maximum to form a straight fine; 
Rg. 15 is a front view of the electrical connector of 
Rg. 12 with the cap just before fitting to a bottom 
portion of the connector; 

Rg. 16 is a front view of the electrical connector of 
Rg. 12 with the cap fitted to the bottom portion; and 
Rg. 17 is a perspective view of the electrical con- 
nector of Rg. 14. 

DESCRIPTION OF THE PREFERRED EMBODIMEIMT: 

Ref ening now to Rgs. 1 to 7. the description will pro- 
ceed to an electrical connector having a cap rotatable by 
a link mechanism according to a preferred first embodi- 
ment of this inventKHi. 

in Rg. 1. a connector 32 is installed on a top of a 
connector housing 31 . A cable 33 is fixed at a right side 
of the connector housing 31 by a waterproof damp 34. 
and a pair of shafts 35 Is fixed at a front center and a rear 
centre of tiie connector housing 31 . A pair of fust finks 

36 has a hole 37 and a shaft 38. respectively. Each hole 

37 fits to each shaft 35. A second link 39 which is made 
of a one piece men^ has a pair of holes 40.apairof 
shafts 41 . and a connecting arm or handle 42 joining the 
link portions to each other to form a one piece Gnk 39. 

Each hole 40 fits to each shaft 38. A cap 43 has a pair 
of holes 44 at a front sUe and a rear side thereoL Each 
hole 44 fits to each shaft 41 . 

A tooped seafing member 45 is ins^led in an inside 
of ttie cap 43. and ttie looped seafing member 45 can 
come into contact witfi peri)hery of the connector 32. 



That is. a pair of first links 36 are prvotaDy mounted 

onto the outer surface of the connector housing 31 at 

opposite positions by a pair of first pivotal connections 

3S. respectively. The first pivotal connections 35 coexist 

5 on a line parallel with a plane of an opening of the con- 
nector housing. 

A pair of second 5nk portions joined by the handle 
pivolally connected to thefirst links 36 by a pairof second 
pivotal connections 38. respectively. The second pivotal 

TO connections 38 are a first dstance from the first pivotal 
connections 35 along the first links 36. The second link 
portions arepivotally connected to an outersklesurfece 
of the cap 43 at opposite positions ttiereof t>y a p£dr of 
thhd pivotal connections 41. respectively. The tWrd piv- 

15 old connections are a second d'6tanc» from ttte second 
pivotel connections 41 atong ttie second fink portions. 
Thesecbnddtetance is largerthan thefirst distance. The 
first dtetance and the second distance are drterrrtned 
sothattfiecap43come8intoatightcontactwithanedge 

20 oftheopeningoftheconnectorhousingai whenthefirst 
piv«M connections 35 are b^^ 
tanifie b^twiEm fie s&dhd^^i^^ 
the Mrd pivotal connections 41 l>y rotation of tiie first 
finks 36 around the first pivotal connections 35. while tiie 

25 cap 43 can be rotated on the first pivotal connections 35 
around ttie connector housing 31 at a state where the 
second pivotal connections 38 are on a distance 
between the fist pivotal connections 35 and ttie ttiird piv- 
otal connections 41 after rotation of the second pivotal 

so connections 38 around ttie fffst pivotal connections 35. 
The abovennentioned kXDped sealing member 45 
canbef ixed atttie periphery of tiie connector 32 Installed 
on ttie top of ttie connector housing 31 by adoption of a 
designed mocfificatioa 

35 The above-mentioned electrical connector has a 

synvnetrical structure of the front sUe and the rear sMe 
tfiereof. 

Refemng now to Rgs. 4. 5. 6, and 7, ttie description 
wfll proceed to motion of ttie first embodiment of ttiis 
40 invention. 

Fig. 4 shows a ctosed state or waterproof state of 
ttielirst embodiment of ttiis invention. The cap 43 is fitted 
to ttie top of ttie connector housing 31 , and covers ttte 
connector 32. 

45 Fig. 5 Shows a rotating State Of tfie cap 43 fx prep- 
aration of electrical connectioa When an operator 
pushes up ttie handle 42 of ttie second link 39 by his 
fm^ln Rg. 4, apair of first links 36 and ttie second fink 
39 rotate. Then ttie cap 43 takes off from ttie top of ttie 

so connector housing 31. 

Fig. 6 shows a possible state of electrical connec- 
tioa When ttie op&ator pushes down ttie hande 42 of 
ttie second Eric 39 by his finger in Rg. 5. ttie first link 36 
and ttie second ink 39 rotate more. The cap 43 fits toa 

S5 bottom of ttie connector housing 31 finally. 

Rg. 7 shows a positional relation b^een ttie seal- 
ing member 45 and ttie connector housing 81, and 
b^ween ttie first link 36 and ttie second Bnk 39. When 
ttie first link 36 and ttie second Bnk 39 are rotated to lead 
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into a position on the same straight line, the looped seal- 
ing menter 45 gets to the maximum compressive posi- 
tion (approximately 0.7mm). When the first nnk 36 and 
the second link 39 are further rotated to lead into a lock- 
ing positioa the looped seafing member 45 gets toasutt- 
able conripressive position (approximately CSmnfl. 

In the first embodiment of this invention, the fni link 
36 is a pair of the same m«rt)ers. the second Prd(39 is 
a one piece member as shown in Fig. l . The first Mc 36 
can be aone piece member, and the second link 89 can 
be a pair of the same members by adoption of adesigned 
modification. Both the first link 36 and the second Mc 39 
can be a one piece memt>er respectively by adoption of 
a different designed mod'rficatkm. 

In case of adoption of ttie above-mentioned 
designed modificaiions, when the cap 43 fits to the bot- 
torn of the the connector housmg 31 , the cgnnec^por- 
tion of a pair d thefirst iink536 must iwt obstntctra^^ 
of a pair of the first Unks 3a Consequentty the cdble 
and the waterprod danp 34 install^ 
cdnneetw housing 31 must be converted to a eiAble 

position of the from or the rear of the connector housira 
31. 

Referring now to Figs. 8, 9. 10. and 1 1 , the descrip. 
tion will proceed to an electrical connector having a cap 
rotatable by a link mechanism according to a preferred 
second embodiment of this inv^oa Corresponcfing 
descriptions have been done to Uentical parts in thefirst 
embodiment of tNs invention and need not be farther 
described. 

. The front and the rear of the connector hou^ 31 
have a first positioning pin or a stopper 51 for regulating 
of rotatk>n of the first link 36, and a second positioning 
pin or a guide pin 52 for re^itating of rotatk>n of the sec- 
ond link 39 respectively The second positioning pvt 52 
and a groove 53 installed at an inskie of the second fink 
39 gukje the cap 43 from a state in Fig. 8 to a state tn 
Fig. 9. The second link 39 makes the k)oped sealing 
member 45 to the top of the connector housing 31 touch 
at a suitable position in order to seal surely The second 
posrtioi^ng pin 52 has funcfions of prevention ftom 
reverse rotatton of the cap 43. the first link 36. and the 
second link 39. 

That is, the stopper 52 restricts rotatkxi of the first 
links 36 about the first pivotal connections 35 when the 
second pivotal connections 38rotBte around the fistpiv- 
otal connections 35 in a predetermined direction tofaring 
the cap 43 to dose the opening and pass remote posi- 
tk>n8 where the second pivotal oonnectk>n8 38 are 
remote from the opening at maximum, whereby Ihe 
sealed ooncfition is maintained when thefirst GnkB36are 
restricted from rotating in the predetenmined diiedon. 

while elasticity of the elastk: sealing member 45 causes 
a force for rotating the frst links 36 through the second 
pivotal connectfons 38 in the predetemiined dtrecfion 
around the firet pivotal oonnectfons 35. 

The groove 53 installed at ttie inside of the second 

link 39 can be converted into a cam havir« one sufaoe 
forgukfing. 



In a waterproof state, a first surface of the first link 
36 touches the first positioning pin 51, and so the first 
link 36 is positioned, as shown in Fig. 10. When the oper- 
ator pushes up the second link 39, the first link 36 rotates 

5 counterclockwise around the shaft 35. Then, a second 
surface of the first link 36 touches thefirst positioning pin 
51, and so thefirst link 36 is positioned, as shown in Rg. 
11. During the above-mentioned motion of the first link 
36. the second link 39 rotates around the shaft 38 of the 

10 first link 36. Then the cap 43 rotates around the shaft 41 
of the second link 39. and gets to the bottom of the con- 
nector housing 31. Consequently the tooped seafir^ 

member 45 instaBed at the cap 43 touches to the bottom 
of the connector housmg 31 . and so the cap 43 fits to the 
15 bottom Of the connector housing 31 surely. The firetposi- 
ttoning pinSI has functtons of prevention tom reverse 
rotation of the cap 43. the first link 36, and the second 
r fink3a - ; . r 



Refenring now to Rgs. 12 to 17, the d^ptton wfll 
20 proceed to an electricalconnedorhaving a cap rotatable 
by a toggle firik medtt^ a pfeferfed thiitf 

embodiment of this invention. Corresponding descrip- 
tfons have been done tokientical parts in thefirst en^od- 
iment of this Inventton need not be further descrbed. 
25 A connector (not shown) is installed on a top of a 
connector housing 61. Afirst 8nk61 is pivoted at a shaft 
67 fixed to a front center of the connector housing 61 . A 
second link 69 is pivoted at a shaft 68 fixed to the first 

link 65. and a cap 72 is pivoted at a shaft 71 foced to the 
30 secondlink69.asshowninFig.14.Th€Connectorhous- 
ing 61 has a fitting portion 62 for the cap 72 at a top 
thereof, and an escaping portfon 63 for the cap 72 at a 
bottom thereof. The connector housing 61 has a sealing 
surface 64 at the periphery of the fitting portion 62 for the 
35 cap 72. The cap 72 has a sealing surface 73 made of 
rubber plate at the periphery of a bottom thereof. The 
fffst link 65 has a circumferential portten 66, and the sec- 
ond fink 69 has a concave wall 70. 

The above-menltoned electrical connector has a 
40 symmetrical structure of a from side and a rear sde 
thereof. 

Refening now to Rgs. 12. 13. 14, 15. and 16. the 
desorption win proceed to motfon of the third embed- 
ment of tNs invention. 
45 In Rg. 14, the first Bnk 65 and the second fink 69 are 
extended at maximum to form a straigtit Gne. The cap 72 
is first rotated at tfie angle of 180 degrees clockwise 

around the shaft 67. and along an arc focus shown by a 
two dot^iash fine. Because the radius of the arc focus fe 
so longerthan half Rofthediagonal length of the connector 
housing 61 , the cap 72 can rotate without hindrance. 

Thenthecap72 ispusheduptoastateof Fig. 16 
after going through a state of Rg, 15. During ttie above- 

menffoned moBon of the cap 72. the first link 65 and the 
55 second link 69 are fbUed. and so the cap 72 fits to the 
escaping portfon 63 of the connector housing 61 . 

fo Hg. 14. when thefirst link 65 and the second Gnk 
69 have been folded, the cap 72 gets to a stete of Fig. 
1 2 after going through a state of Fig. 1 3. Then the cap 
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72 fits to the fiting portion 62 of the connector housing 
61 . and so the sealing surface 73 made of rubber plate 
of the the cap 72 is pressed to the sealing surface 64 of 
the connector housing 61. 

When the shaft 68 is located on an extended line of 
a straight line connecting between the shaft 71 and the 
shaft 67 on way from the state of Rg. 1 5 to the state 
of Fig. 12.thecap72approachesnearesttottieconnec- 
tor housing 61 . ther^ore the sealing suriace 73 made of 
rubber plate of the cap 72 is pressed at most The cap 
72. the first Gnk 65. and the second link 69 stop at a little 
too far posffion, as shown in Fig. 12. This reason is as 
follows. BecausetheshafteeisgivenanupiMardtensioa 
the first link 65 intends to rotate clockwise around the 
shaft 67 bf force of elastic restitution of the rubber plate 
fa sealing. But the frst link 65 and the second Rnk 69 
can not rotate any more, because the concave waO 70 
of the second Iink69 has run mto the circumferential por- 
tk)n 66 of the first link 65. 

The above-mentioned rubber plate of the cap 72 can 
be converted into the sealing surface 64 instaOed at the 
periphery of fhia filfihg pbrtk>n 62 of the cbhril e ctor hous- 
ing 61 by adoption of a designed nnodif icafion. Further, 
contrary to the tNrd enrtxxfment of this indention, the 
first link 65 can have a concave wall 70. and the second 
link 69 can futve a drcumferential portion 66. Further- 
more, the first fink 65 can have a pin Instead of the cir- 
cumferential portion 66 as a stopping means of relative 
rotation more than a predetennined limit of the second 
link 69 to theftrst link 65. and the second link69 can have 
a pin Instead of the concave wall 70 in the same way. 

Thus the biventnn renders the electricai connector 
having the cap rotatable t^ the link mechanism more reli- 
able. Further, this inventton renders the whole structure 
of the eiedrical connector having the cap lolatable by 
the link mechanism more compact 

Fudhermore. this invention renders ttie electrical 
connector having the cap rotatable by fbe toggle link 
mechanism more sufficient in sealing between the con- 
nector housing and the cap by weak forca 

Moreover, this invention renders the electricai con- 
nector haviiig the cap rotatable by link mechanism more 
easy in handbig. 

Claims 

1. An eiedrical connector comprising a connector 
housing with an opening for connecfing a mating 
connector therethrough and a cap for dosing the 
opening, wtvch comprises: 

a pair of first links pivotaOy mounted onto an 
outer surface of sakl connector housirig at opposite 
positions by a pair of first pivotal connections. 
respecMy. sakl first pivotal connectionsooexisting 
on a Dne parallel with a plane of said opening: and 

a pair of second links pivotally connected to 
sakJ fust inks by a pair of second pivolal connec- 
tions, respectivdy. sakj second pivotal connections 
being a fist cfistance from sakj f irst pivotal oonnec* 
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so 



tions along sak) first linte. said second lirdcs being 
pvotally connected to an outer side surfsK^e of sakJ 
cap at opposite positions therec^ by a pair of third 
pivotal connections, respectively, said third pivotal 
connections being a second distanoe from saU sec- 
ond pivotal connections atong said second 6nte, 
said second cfistance being larger than saki first dis- 
tance, said first cfistance and sad second distance 
being det^-ndned so that saU cap comes into a tight 
contact with an edge of said opei^ of sak] connec- 
tor housing when sakf first pivotal connecttons is 
brought onto sakj second distance between sakj 
second pivotal connections and said third pivotal 
connections by relation of said ffast Inks around saU 
first pivotal connections, while sakj cap can be 
rotated on sakl first pivotal conneGtk)ns around sakj 
connector housing at a state where sakl second piv- 
otal oomections are maintained on a cfistance 
between sakj forst pivotal connedkms and sakl tNrd 
pivotal ccvmections after rotation of sakf second piv- 
otal connectkMis around sakj first pivotal connec- 
ffons; 



2. An electrical connector as daimedin dalm 1. further 
25 comprising elastic sealing means for provkjing a 

sealed conditkxi between sakl connector housing 
and saki cap when sakj cap closes said opening of 
said connector housing, and a pair of stopper means 
for restric^ng rotation of sakj first finks about sakl 

30 first pivotal connection when sakj second pivotal 
connections rotate around sakl first pivotal oonnec- 
tk)ns In a predetermined direction to bring saki cap 
to dose sakj opening and pass remote positions 
where sakj second pivotal connectfons are renxrte 

35 from sakf opening at the maximum, whereby sakl 
sealed condHion is maintained when sakf first links 
are restricted from rotating in sakl predetennined 
cfirection. while eiastidty of said elastk: sealing 
means causes a force Ibr rotating said first links 

40 through saklsecohd pivotal connectk>ns in said pre- 
determined direction around sakl first pivotal con- 
nections. 

3. An electncaf connector as danned in daim 2. 
45 wherein sakj stopper means are provkjed on sakl 

second links. 

4. An electrical connector as danned in daim 2. 
wherein said stopper means are provkled on the 

so outer surface of said connector housing. 

5. An electrical connector as claimed in one of claims 
1 to 4. wheran at least one pair of sakj pair of first 
finks and sakl pair of second links has a connecting 

55 arm which joins paired links to each other to form a 
one piece member, said conneding arm having a 
shape and damenston so that sakj connecting ami 
can rotate around sakj connector housing together 
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with saU cap rotation around said connector hous- 
ing on said first pivotal connections. 

An electricai connector as claimed in one of claims 
1 to 5. further conprising guide means fixedly s 
mounted on the outer surface of said connector 
housing, said connecting arm having guide grooves 
engaging with said guide means so that said con- 
necting arm is guided for opening and closing oper- 
ation of said cap. 10 
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FIG. 2 
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FIG. 4 




FIG. 5 
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FEUTIVE STATES BETWEEN REUTIVE STATES BETWEEN 

A CONNECTOR BASE A FIRST UNK 

AND A SEAUNG MEMBER A^D A SECOND UNK 




(IN A LOCKING STATE) 

FIG. 7 
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FIG. 11 
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FIG. 17 
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(54) Electrical connector having a linkage connecting cap wHh a connector housing 

(57) An electrical connector having a cap roiatable 
by a link mechanism, there are a connector housing, a 
first link having a symmetrk^al stnicture of both skies of 
the connector housing and pivoted at the connector 
housing, a second link having a symmetrical structure of 
both sides of the connector housing and pivoted at the 
first link, a cap pivoted at the second linK a sealing 
member instafled at circumference of the cap ora con- 
nector on the connector housing, and wherein at least 
one of the first link and the second (ink is made of a one 
piece member. The cap is fitted to a top of the connector 
housing, and covers the connector to lead into a water- 
proof state. When an operator pushes up a handle of 
the second link by his finger, the frst nnk and the second 
link rotate. Then the cap takes off from the top of the 
connector housing, and so the connectoi is ready for 
electricat connectkm. Rirlher. when tfrn operator 
pushes down the handle of the second link by his finger, 
the first link and the second Dnk rotate more. The cap 

fits to a bottom of the connector housing finally. FIG. 1 
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